Preliminary Amendment 
Serial No. 10/812,268 

IN THE SPECIFICATION 

Page 8, line 1, to page 10, line 17, please amend as follows: 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a diagram illustrating components of healthy nucleus pulposus tissue in a 
vertebrate. Figure 1 A is a magnified proteoglycan aggregate. 

Figure 2 is a diagram illustrating a process for preparation and use of a cross-linked 
matrix of porcine nucleus pulposus tissue in a preferred embodiment of the invention. 

Figure 3 is a photographic reproduction of an SDS-PAGE (sodium dodecyl sulfate 
polyacrylamide gel electrophoresis) analysis comparing the amount of proteins extracted from a 
cross-linked matrix of the present invention with a non-cross-linked control. Lane A shows non- 
cross-linked control shows substantial protein extraction, and Lane B shows cross-linked matrix 
demonstrates reduced protein extraction. 

Figure 4 is a photographic comparison of an H & E (hematoxylin and eosin) stained 
section of fresh porcine nucleus pulposus tissue with a cross-linked matrix of the present 
invention, both at 300X magnification. The fresh nucleus pulposus shows round, nucleated 
chondrocytes and intact pericellular matrix "nests," while the cross-linked matrix shows 
disrupted, crenated cell fragments, minimal cell membrane material, and further isopropanol 
sterilization. 

Figure 5 is a photographic reproduction of a stained nitrocellulose membrane comparing 
the reactivity of Type II collagen digested from a cross-linked matrix of the present invention 
and a non cross-linked control Lane A shows pepsin digests of non-cross-linked control react 
with Type II collagen antibodies. Lane B shows pepsin digests of cross-linked matrix does not 
react with Type II collagen antibodies. 
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Figure 6 is a comparison graph of the hydraulic/swelling capacity of a cross-linked 
matrix of the present invention and a non-cross-linked control. The cross-linked matrix retains 
95% hydraulic capacity. 

Figure 7 is a diagram of an experimental process used to demonstrate stimulation of 
sheep cell ingrowth, proliferation, and new matrix synthesis in an embodiment of the present 
invention comprising a cross-linked matrix combined with bone protein growth factors (BP). 

Figure 8 is a graph and a photograph indicating shows the growth factor stimulation of 
matrix synthesis. The graph shows the results of an Alcian blue assay for matrix production in 
sheep nucleus pulposus cells stimulated by growth factors. Significant stimulation of matrix 
production occurred only at |ag BP concentrations. 

Figure 9 is a graph indicating the results of immunogenicity tests for a cross-linked 
matrix of the present invention in rabbit immunizations and sheep serum. Low antibody titers to 
cross-linked matrix in rabbit immunizations. There were no serum antibodies to cross-linked 
matrix in vivo (first sheep). 

Figure 10 is a diagram of the protocol for an in vivo study of a matrix and growth factor 
combination of the present invention. 

Figure 1 1 is a radiograph of a vertebral column from a sheep sacrificed at 2 months after 
an injection of a matrix and growth factor combination in an in vivo study of an embodiment of 
the present invention. Treated and control discs were of normal size and the disc structures 
appeared normal. The untreated discs showed disjunct endplates, bone resorption and 
remodeling. 

Figure 12 A, Figure 12B and Figure 12C is-a are photographic reproductions of histology 
slides of vertebral discs of a sheep sacrificed at 2 months after an injection of a matrix and 
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growth factor combination of the present invention. Figure 12A shows untreated disc. Figure 
12BB shows control, and Figure 12C shows treated disc. After two months post-infection, the 
untreated disc exhibits extensive degeneration, while the cross-linked matrix/BP treated disc 
retains normal structures similar to control disc. 

Figure 13 is a radiograph of a vertebral column of a sheep sacrificed at 4 months after an 
injection of a matrix and growth factor combination in an in vivo study of the present invention. 
There were no apparent radiographic differences between discs in 4-month sheep. 

Figure 14 is a photographic reproduction of histology slides of vertebral discs of a sheep 
sacrificed at 4 months after an injection of a matrix and growth factor combination of the present 
invention. Four months post-injection, untreated disc exhibits degenerative changes, while 
cross-linked matrix/BP-treated disc is similar to control disc: normal gelatinous nucleus, regular 
' annulus and intact endplates. 

Figure 15 A and Figure 15B is-a are graphs representing the results of an ELISA 
performed to measure the synthesis of Type II collagen and Chondroitin-6-sulfate under growth 
factor stimulation. 

Figure 16aA is a graph and Figure 16B show growth factor stimulation of proteoglycan 
synthesis in human intervertebral disc nucleus pulposus cells. Shown are graphs (Figure 16A, 8 
day incubation; Figure 16B, 9 day incubation) indicating the results of an Alcian blue assay for 
proteoglycan synthesis in human intervertebral disc cells stimulated by growth factor. 

Figur e 16b is a graph indicating th e r e sults of an Alcian blu e assay for prot e oglycan 
synth e sis in anoth e r human int e rv e rt e bral disc c e lls stimulat e d by growth factor. 

Figure 17 shows growth factor stimulation of proteoglycan synthesis in baboon 
intervertebral disc nucleus pulposus cells. Shown is a graph depicting the results of an Alcian 
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blue assay for proteoglycan synthesis in baboon intervertebral disc cells stimulated by growth 
factor. 

Figure 18 is an SDS-PAGE gel of HPLC fractions 27-16 from a sample of BP. 
Figure 19 is an SDS-PAGE gel of HPLC fractions 27-16 with identified bands indicated 
according to the legend of Figure 20. 

Figure 20 is an SDS-PAGE gel of BP with identified bands indicated. 

Figure 21 is a 2-D (two-dimensional) SDS-PAGE gel with internal standards indicated by 

arrows. 

Figure 22 is a 2-D SDS-PAGE gel with circled proteins (growth factors) identified as in 

legend. 

Figures 23 A-230 are Mass Spectrometer results for tryptic fragments. 

Figure 24 is a 2-D gel Western blot with anti-phosphotyrosine antibody. 

Figures 25A-25D are 2-D gel Western blots with antibodies for the indicated proteins. 
For Figure 25A, the growth factors are BMP-3 and BMP-2; for Figure 25B the growth factors 
are BMP-3 and BMP-7; for Figure 25C the growth factors are BMP-7 and BMP-2; and for 
Figure 25D the growth factors are BMP-3 and TGF-pl. 

Figure 26 is a PAS (periodic acid schiff) stained SDS-PAGE gel of HPLC fractions. 

Figure 27 is an anti-BMP-7 stained SDS-PAGE gel of PNGase F treated BP. 

Figure 28 is an anti-BMP-2 stained SDS-PAGE gel of PNGase F treated BP. 

Figures 29A-29B are bar charts showing explant mass of glycosylated BP samples 
(Figure 29A) and ALP Score (Figure 29B) of the same samples. 

Figur e 30 is a chart showing antibody listing and r e activity. 

Figur e s 31 A 3 IB tog e ther compris e a chart showing tryptic fragm e nt s e qu e ncing data. 
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Figur e s 32A 32F tog e th e r compris e a chart showing tryptic fragm e nt mass sp e ctrom e try 

Figures 33A 33B 30A-30B are an SDS-gel of BP (Figure 33B30B) and a scanning 
densitometer scan (Figure 33A30A). 

Figur e 3 4 is a chart illustrating the r e lativ e mass of major compon e nts of BP. 



Page 30, lines 6-10, please amend as follows: 

An SDS-PAGE gel of BP was also analyzed by Western immunoblot with a series of 
antibodies, as listed in Figur e 30 Table 1 . Visualization of antibody reactivity was by horse 
radish peroxidase conjugated to a second antibody and using a chemiluminescent substrate. The 
reactivities are as indicated in Figure 30 Table 1 . 

Page 30, please insert the following after line 9: 



Table 1 - Antibody Information 



Specificity Antigen Host PC/MC 

Species 



Source 



Catalog No. 



TGF-/31 
(human) 

TGF-j32 
(human) 

TGF-j33 
(human) 

BMP-2 
(human) 

BMP-3 



Protein Rabbit 

Peptide Rabbit 

Peptide Rabbit 

Protein Rabbit 



Polyclonal Promega 



Polyclonal 
Polyclonal 
Polyclonal 



Santa Cruz 
Biotechnology 

Santa Cruz 
Biotechnology 

Austral Biologies 



G1221 
sc-90 
sc-82 
PA-513-9 



Peptide Chicken Polyclonal Research Genetics NA 
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Table 1 - Antibody Information 



Specificity 


Antigen 


Host 
Species 


PC/MC 


Source 


Catalog No. 


(human) 












BMP-4 
(human) 


Peptide 


Goat 


Polyclonal 


Santa Cruz 
Biotechnology 


sc-6896 


BMP-5 
(human) 


Peptide 


Goat 


Polyclonal 


Santa Cruz 
Biotechnology 


sc-7405 


BMP-6 
(human) 


Peptide 


Mouse 


Monoclonal 


Novocastra 
Laboratories 


NCL-BMP6 


BMP-7 
(human) 


Peptide 


Rabbit 


Polyclonal 


Research Genetics 


NA 


FGF-1 
(human) 


Peptide 


Goat 


Polyclonal 


Santa Cruz 
Biotechnology 


sc-1884 


osteonectin 
(bovine) 


Protein 


Mouse 


Monoclonal 


DSHB 


AON-1 


osteocalcin 
(bovine) 


Protein 


Rabbit 


Polyclonal 


Accurate Chemicals 


A761/R1H 


serum 

albumin 

(bovine) 


Protein 


Rabbit 


Polyclonal 


Chemicon 
International 


AB870 


transferrin 
(human) 


Protein 


Chicken 


Polyclonal 


Chemicon 
International 


AB797 


apo-Al 

lipoprotein 

(human) 


Protein 


Goat 


Polyclonal 


Chemicon 
International 


AB740 



Page 30, lines 22-31, please amend as follows: 



The various components of the BP were characterized by mass spectrometry and amino 
acid sequencing of tryptic fragments where there were sufficient levels of protein for analysis. 
The major bands in the 1-D (one dimensional) gels were excised, eluted, subjected to tryptic 
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digestion, purified by HPLC and sequenced by methods known in the art. The major bands are 
identified by band number, as shown in Figures 19 and 20. The sequence data was compared 
against known sequences, and the fragments are identified as shown in Figur e 31 Table 2 . In 
some cases, the identification is tentative due to possible variation between the human and 
bovine sequences and/or possible post translational modifications, as discussed below. 

Page 30, please insert the following Table after line 31: 
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Page 31, lines 1-6, please amend as follows: 

The same tryptic protein fragments were analyzed by mass spectrometry and the mass 
spectrograms are shown in Figures 23A-230. The tabulated results are shown in the Table 3 
d e pict e d in Figur e s 32A 32F , which provides identification information for each of the indicated 
bands, as identified in Figures 19 and 20. As above, assignment of band identity may be 
tentative based on species differences and post translational modifications. 

Page 31, please insert the following Table after line 6: 
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Preliminary Amendment 
Serial No. 10/812,268 



Page 31, lines 7-11, please amend as follows: 

The identified components of BP were quantified as shown in Figures 33A 3 OA and 
30B . Figure 33B 30B is a stained SDS-PAGE gel of BP and Figure 30A represents a 
scanning densitometer trace of the same gel. The identified proteins were labeled and quantified 
by measuring the area under the curve. These results are presented in Figur e 3 4 Table 4 as a 
percentage of the total peak area. 

Page 31, please insert the following Table after line 1 1 : 



Table 4 

Quantitation of Identified BP Proteins 



Identified Protein 


Percentage of Total Protein 


LORP 


2 


BMP-3 


11 


BMP-3 and A2-MG 


3 


RL6 and BMP-3 


4 


Histone 


3 


Histone 


3 


Histone and BMP-3 


4 


BMP-3 


8 


RL32 and BMP-3 


8 


RS2D 


5 


SPP24 and TGF-02 


6 


Total 


58% 
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Preliminary Amendment 
Serial No. 10/812,268 



Page 31, lines 12-20, please amend as follows: 

As Figur e 3 4 Table 4 indicates, there are 1 1 major bands in the BP SDS-PAGE gel 
representing about 60% of the protein in BP. Further, TGF-pi was quantified using 
commercially pure TGF-pi as a standard, and was determined to represent less than 1% of the 
BP protein. The identified proteins fall roughly into three categories: the ribosomal proteins, the 
histones, and growth factors, including active growth factors comprising members of the TGF-p 
superfamily of growth factors, which includes the bone morphogenic proteins (BMPs). It is 
believed that the ribosomal proteins and histone proteins may be removed from the BP without 
loss of activity, and the specific activity is expected to increase correspondingly. 
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